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8. The width of the ditch a t  the level of the pipe makes a 
great difference in the weight of filling resting on the pipe, this 
weight being greater the wider the ditch. Moreover, the nar- 
rower the ditch at  the midheight of the pipe, the more effective 
is the side support against the collapsing of cracked pipe. 

9. Where the ditch filling over the pipe is rammed in layers 
during refilling, there is serious danger of cracking large drain 
tile and sewer pipe by using too heavy rammers 2nd too thin 
a layer just above the pipe. 

IO. While large amounts of cracked drain tile and sewer pipe 
are standing without collapsing in existing drains and sewers, 
the stability of cracked pipe must be considered precarious, as 
has been demonstrated by numerous collapses. 

11. Cracked pipe is especially dangerous in tile drains and 
storm sewers, for the reason that, in the best engineering prac- 
tice, it is not found practicable to make the capacity of drains 
and sewers equal to the most exceptional floods. Hence they 
are certain eventually to be overcharged, and to run under pres- 
sure, and the collapse of cracked pipe is likely to result a t  such 
times from the softening of the soil by water escaping through 
the joints and cracks. 

The general principles of the theory of loads on pipes in 
ditches, which were borne out by a long series of laboratory 
and field tests, may be in part summarized as follows: 

I .  The weight of the filling in a drainage or sewerage ditch, 
a t  the time of maximum load on the pipe, is carried partly by 
the pipe, and partly by friction against the sides of the ditch. 
Cohesion greatly reduces the loads carried by the pipe a t  ordi- 
nary times, after the ditch is refilled and partly consolidated, 
except in the case of clean sand, or gravel filling, but does not 
appreciably affect the maximum loads. 

2 .  The maximum loads on pipes in ditches, due to the weight 
of ditch-filling materials, will usually occur a t  the time of the 
first very thorough surface flooding of the ditch filling after 
construction, when there is a large settlement of the refill, but 

treme saturation of the ditch filling by surface flooding of the 
ditch and by overcharging of the drain or sewer. The maximum 
loads may even be postponed for many years in some cases, as 
is frequently shown by settlement of the filling in old ditches 
during paving construction. 

3 .  Safe values of the ordinarymaximumloadsonpipes in ditches, 
due to the weight of ditch-filling materials, can be computed by 
the formula W = CwBZ, using the values of C given 
where W = load on pipe in ditches, in pounds per linear foot; 
C = coefficient of loads on pipes in ditches; w = weight of ditch 
filling material, from 90 to I Z O  lb. per cubic foot; B = breadth 
of ditch a t  top of pipe, in feet; and H = height of fill, above top 
of pipe, in feet. 

the end thrust, and segmental brick of the proper radius, with 
thin points of fire clay. If thus constructed, i t  will stand up 
under the high heat to which it is subjected. 

The auxiliary air supply to the hollow bridge wall enters 
through the duct B B ,  controlled by the damper D ;  to the trans- 
verse Passage c, which has a clean-out door; and then up and 

there is possibility of their occurring later. a t  the time of ex- FIG. 2-HORIZONTAL SECTION THROUGH BOILER SETTIXC 

out through l,'c-inch spaces between the fire brick in the crown of 
the bridge wall, The air is warmed by passage through the 
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A NEW DESIGN IN BOILER SETTINGS 
A modification of the usual horizontal tubular boiler setting 

is described in a recent bulletin issued by the Travelers' Indem- 
nity Company, of Hartford, Conn. 

arch A A ,  and the air duct B B,  admitting secondary air through 
the bridge wall. In  the ordinary form of setting for horizontal 
tubular boilers, the fire sheet of the shell, relatively very much 
cooler than the burning gases in contact with it, acts as a check 

..-..-.. 
The two distinctive features of the settin: are the furnace G R A T E  L E V E L  

upon combustion by its chilling effect and is itself subject to  FIG. 3-sECTIOS THROUGH IGNITION ARCH 

destructive strains. The deflecting arch, as shown by the sec- ducts, and is then introduced to the burning gases a t  what has 
tions, ends immediately back of the bridge wall, and the faces 
of fire brick are staggered to form projecting rings on its surface. 

been experimentally determined to be the best point for its ad- 
dition. 
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This arch facilitates more staisfactory combustion of the furnace 
gases, and, in addition, distributes over the shell and tube sur- A SEPARATOR FOR DRY MATERIAL 
faces the excess of work usually put upon the fire sheet. Both 
of these increase the efficiency of the boiler as well as add to 
t s  life. The arch must be carefully laid, with good blocks for 

F. 0. Stromberg, of Seattle, Wash., has devised an apparatus 
for the dry separation of ground ore, etc., which consists of a 
fan or other means of introducing an air blast, which passes. 


